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A variety of soluble antigens obtained from
Coccidioides immitis have been isolated and
studied by several technics (1—16). Generally,
they have consisted of crude mixtures derived
from culture media or suspensions of killed
fungus. The antigenic material which has been
most extensively studied is the coccidioidin of
Smith and co-workers (12). It consists of the
filtrate from the asparagine synthetic culture
medium in which several strains of C. immitis
have been grown, and has gained wide acceptance
as an effective diagnostic antigen.
Cell-free antigens have also been isolated from
C. immitis by chemical means. Hirsch and
D'Andrea (5) obtained a specific substance from
culture medium by precipitation with ethyl
alcohol, and showed it to possess activity in skin
tests. It was found to contain a polysaecharide,
glucose and nitrogen. Hassid, ci at. (14) examined
material obtained by a similar procedure and
found that it contained glucose, galacturonic acid
and some other unidentified sugar. In addition, a
non-proteinous nitrogenous substance was found
to be associated with the polysaccharide. They
could not find pentoses, fructose, mannose or
glucosamine. Pappagianis, ci at. (15) obtained a
polysaccharide from C. immitis culture filtrate by
alcohol precipitation and demonstrated the
presence of mannose as the principal reducing
sugar along with a small amount of galactose. The
substance was also found to contain nitrogen,
present in amino acids, and some other reducing
sugar, but neither glucose nor galacturonic acid
could be detected. Using the technic of double
diffusion, it was found that there were indeed a
number of antigens present. Pappagianis, ci
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at. (16) also described the preparation and
properties of a complement fixing antigen
obtained from mycelia by autolysis. MeNall,
ci at. (17) have examined an insoluble antigen
from mycelial cell walls and found four sugars,
namely, glucose, galacturonic acid, mannose and
glucosamine.
In view of the difficulties encountered in
chemically characterizing the soluble antigens
produced by C. immitis, it appeared profitable
to carry out detailed studies of their number,
nature and relationships employing other
technics. This paper presents our preliminary
findings using the double diffusion procedure.
METHODS
A number of different technics were employed
in the preparation of antigens for examination in
double diffusion. This was for the purpose of
determining which offered the greatest promise
in terms of the numbers and amounts of antigens
obtained, as well as the reproducibility of the
procedures. The Silveira strain of C. immitis
was used in all studies since it was found that its
antigens produced the sharpest and most nu-
merous precipitin lines. Culture filtrates of other
strains were also used in some experiments. The
following procedures were employed:
Preparation of Antigens
1. Strains of C. inimitis were grown in 2 1.
Erlenmeyer flasks, each containing one liter of
prepared Mycophil® modified Sabouraud's
medium. They were maintained at 37° C for one
month on a rotary action shaker. The cultures
were then centrifuged and the supernatant fluids
passed through Seitz sterilizing filters. The fil-
trates from one series of cultures were lyophilized
and reconstituted to 100 mls. In a second series,
they were used without concentrating. Antigens
from culture filtrates of ten strains of C. immitis
were prepared by these procedures. The uninocu-
lated culture medium was used as a control.
2. C. immitis (strain Silveira) was grown at
room temperature for a period of two months in
three 2 1 Erlenmeyer flasks, each containing 300
mls of prepared Mycophil® modified Sabouraud's
medium. At the end of this time, a well-developed
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mycelial mat with abundant aerial hyphae had
developed, which on microscopic examination
revealed the presence of large numbers of arthro-
spores. The fungus was killed by adding formalin
to a final concentration of one per cent and di-
octyl sodium sulfosuccinate to a final concentra-
tion of 0.005 per cent. These were added by means
of a long needle inserted through the cotton plugs.
The flasks were then shaken for three days on a
rotary action shaker and the contents subse-
quently cultured on Sabouraud's nutrient agar
to test viability. The entire contents of the flasks
were homogenized in a \TirTis® homogenizer,
centrifuged at 1000 g, and passed through a Seitz
sterilizing filter. The filtrate was then lyophilized
and reconstituted to 30 mls. and stored at — 20° C
until examined by the double diffusion procedure.
3. Cultures of C. immitis (strain Silveira) con-
sisting predominantly of spherules were grown by
a technic recently developed by Walker (18)
involving repeated transfers of cells in special
media. The culture filtrates from each transfer
were combined and added to the final culture,
which had been killed by the addition of formalin
to a final concentration of one per cent, and
homogenized in a VirTis® homogenizer. The
resulting suspension was passed through a Seitz
sterilizing filter, the filtrate lyophilized, recon-
stituted to one-tenth of the original volume with
distilled water and stored at — 20° C until exam-
ined by the double diffusion procedure.
4. Soluble antigens were also obtained from
mycelia by autolysis. C. immitis (strain Silveira)
was grown at 37° C in prepared Mycophil® modi-
fied Sabouraud's medium for two weeks on a
rotary action shaker. The culture was centrifuged
at 1000 g, the mycelium collected and washed in
0.85 per cent saline solution. A suspension of
mycelium in 200 ml. of distilled water was pre-
pared, covered with a layer of 10 mIs. of toluene
and allowed to autolyse at 37° C for several
months. The lysate was filtered, lyophilized and
reconstituted to five milliliters with 0.85 per cent
saline solution and stored at — 20° C until exam-
ined by the double diffusion procedure.
In all of the following extractions, mycelium
was obtained by growing C. immitis (strain
Silveira) at 37° C for one month in one liter of
prepared Mycophil® modified Sabouraud's me-
dium contained in a 2 1 Erlenmeyer flask on a
rotary action shaker. At the end of this time, the
mycelium was removed following centrifugation
and forced through a French Pressure Cell® at
— 20° C under a pressure of 24,000 lb/sq in.
5. A method described by Fuller (19) for the ex-
traction of polysaccharide was modified in order to
isolate protein. Ten grams of the wet extruded
mycelium was homogenized with 25 mls of form-
amide in a \7irTis® homogenizer for 20 minutes.
The homogenized mixture was heated in a boiling
water bath for two hours. Following this treat-
ment, it was centrifuged at 1000 g, the supernatant
liquid decanted into a second centrifuge tube and
treated with three volumes of ethyl alcohol con-
taming five per cent of 2 N hydrochloric acid to
precipitate polysaceharides. The mixture was
then cooled overnight at 5° C, and again centri-
fuged at 1000 u The residue of cells and poly-
saccharide was discarded. Acetone was added
dropwise to the supernatant liquid, with constant
shaking and a bulky white precipitate appeared.
The mixture was centrifuged and the supernatant
liquid discarded. The precipitate was allowed to
drain, dissolved in 0.85 per cent saline solution
and reprecipitated with acetone. This precipitate
was removed following centrifugation and the
whole process repeated. The final precipitate was
dissolved in 2 mls of 0.85 per cent saline solution
and stored at — 20°C until examined by the double
diffusion procedure.
6. The procedure described by Kirby (20) was
used as modified by Bonilla-Soto ci at (21) for the
isolation of glycoprotein complexes. Ten grams of
wet extruded mycelium was homogenized in a
mixture of 15 mis of water and 15 mls of phenol
by means of a VirTis® homogenizer. The mixture
was then incubated at 56° C for one hour with
occasional shaking, then cooled to room tempera-
ture and centrifuged at 1000 • The aqueous phase
was carefully removed and treated with three
times the volume of 95 per cent ethyl alcohol,
then cooled to 5° C, producing a heavy precipitate.
This was removed following centrifugation, dis-
solved in 0.85 per cent saline solution and again
precipitated with ethyl alcohol and centrifuged.
The procedure was repeated, the alcohol decanted
and the residual alcohol removed by evaporation
under reduced pressure. The residue was then
dissolved in 2 mls. of 0.85 per cent saline solution
and stored at — 20° C until used in the double dif-
fusion procedure.
7. Polysaccharides of C. immitis were extracted
using cold trichloracetic acid (22, 23). Ten grams
of wet extruded mycelium was extracted twice
with portions of 25 mIs of 30 per cent trichior-
acetic acid in a VirTis® homogenizer. The homog-
enized mixture was centrifuged and the super-
natant liquid passed through a Seitz sterilizing
filter. Jt was neutralized with 2 N sodium hydrox-
ide, then dialyzed for two days against repeated
change of distilled water and the remaining solu-
tion lyophilized and reconstituted to 2 mls with
0.85 per cent saline solution, and stored at — 20° C
until used in the double diffusion procedure.
8. C. irninitis was also extracted using a modifi-
cation of the procedure employed by Morgan(24) in extracting polysaccharides from bacteria.
Ten grams of the extruded mycelium was extracted
with 25 mis of ethylene glycol at 0° C for four
hours in a VirTis® homogenizer. The supernatant
liquid was removed following centrifugation and
the residue again extracted by the same procedure.
The extracts were combined, passed through a
Seitz sterilizing filter, then dialyzed against re-
peated changes of distilled water at 5° C for three
days. The remaining aqueous suspension was
lyophilized and the residue dissolved in 2 mls
of 0.85 saline solution. Ten milliliters of 95 per
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cent ethyl alcohol was then added and the mixture
placed overnight in a refrigerator at 5° C. The
flocculent precipitate which formed was removed
following centrifugation and dispersed in 2 mls
of 0.85 per cent saline solution, and stored at
— 200 C until examined by the double diffusion
procedure.
Antisera
As a source of antibodies, sera were obtained
from eight patients with various stages of eoe-
cidioidomyeosis. One of these sera (F.J.M.) was
used as a standard in all of the studies because
of the number and clarity of the preeipitin lines it
produced.
Double Diffusion Technic
The Ouchterlony double diffusion procedure
was employed throughout. Prior to use, the agar
was washed and dried in the manner described by
Grabar (25). The gels used in these studies con-
tained 1.3 per cent agar and 0.01per cent sodium
merthiolate. Thirty milliliters of the freshly pre-
pared agar solution were poured into Petri dishes,
11.3 ems in diameter, and allowed to solidify. A tem-
plate was used to cut a uniform pattern of wells
in the agar. This consisted of a central well 9 mms
in diameter surrounded at a distance of 10 mm by
six wells, 6 mm diameter. The bottoms of the wells
were sealed by 0.05 mls of agar. Following the
additions of antigens and antisera to the wells,
the plates were placed in a refrigerator at 5° C
and examined for precipitin lines daily, following
the fifth day. The plates were removed from the
refrigerator only for short observation periods.
All solutions of antigens were adjusted to pH
8.1 prior to use in the double diffusion procedure.
This was the average final pH of the culture
filtrates and fell in a range where slight changes
did not produce any observable effects on behavior
in double diffusion.
The Effects of Heat on Culture Filtrates of
C. immitis
Test tubes containing 2 ml. portions of strain
Silveira filtrates were immersed in water at various
temperatures for different periods of time. The
following conditions were employed: 60° C for
60 minutes, 80° C for 60 minutes, 1000 C for periods
of 1, 5, 15, 30, 60, and 120 minutes, and 150° C
for 15 minutes. Following heat treatments, the
filtrates were stored at —20° C until used in the
double diffusion procedure.
The Effects of pH on Culture Filtrates of
C. immitis
Two milliliter portions of culture medium were
adjusted to various pH values by the addition of
2 N hydrochloric acid or 2 N sodium hydroxide.
After incubation for eight hours at 37° C, they
were readjusted to the original pH value of 8.1
and frozen until used in the double diffusion pro-
cedure.
The Effects of Enzymes on Culture
Filtrates of C. immitis
The effects of lipase, diastase, trypsin, pepsin,
papain, and lysozyme on antigens in culture
filtrates were examined. Five per cent solutions of
porcine pancreas lipase, malt diastase and papain
were prepared in 0.2 M phosphate buffer, pH 7.0.
Five per cent solutions were also prepared of egg
white lysozyme in 0.2 M acetate buffer, pH 5.3,
in physiological saline; of porcine stomach mucosa
pepsin in 0.2 M citrate buffer, pH 3.5; and of
bovine pancreas trypsin in 0.2 M barbital buffer,
pH 8.2. Portions of 2.5 mls of strain Silveira cul-
ture filtrate were adjusted to these various pH
values and transferred to clean test tubes, 0.5
mls of the appropriate enzyme added and the
tubes incubated at 37° C for twenty-four hours.
At the end of this time, trypsin was inactivated
by the addition of di-isopropyl-fiuorophosphate,
pepsin and lysozmye by adjustment of the pH
of the culture filtrate to the original value of 8.1,
and the remaining enzymes by pH adjustment and
brief heating to 60° C. The solutions were then
stored at — 20° C until examined by the double
diffusion procedure.
The activities of the enzymes were tested in the
manner described by Bonilla-Soto et at. (21) and
all found to be active.
Comparison of Antibodies in Various Sera
Using the same antigens, two of the sera formed
six precipitin lines, others only two and some none
at all. Attempts were made to identify the prin-
cipal and common lines obtained with these sera.
These lines were also studied for the purpose of
establishing any correlation with the titer ob-
tained by the standard complement fixation and
prccipitin tests. The scra were placed in the outer
wells and strain Silveira culture filtrate in the
center well. Early studies showed that the antigens
migrated more rapidly than the antibodies, re-
sulting in the development of precipitin lines too
close to the serum wells for detailed examination.
It was, therefore, necessary to add the sera
twenty-four hours prior to addition of the culture
filtrate.
EESULTS
Precipitin Lines Formed by Culture
Filtrates of C. immitis
The culture filtrates were shown to produce at
least six different lines with two of the sera
(F.J.M. and H.McK.G.). These precipitin lines
were donoted by the numbers C-I through C-VI,
beginning with the one closest to the well contain-
ing the serum. Not all precipitin lines were sharp,
indeed some were so weak or diffuse that they
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TABLE I
were extremely difficult to record in photographs.
For this reason, drawings of these plates have
been included for clarification.
The Effects of heat on Culture Filtrates
of C. immitis
The exposure of the culture filtrates to in-
creased temperatures modified the subsequent
development of precipitin lines in double diffusion
(Figures 1 and 2). Exposure to 600 C or more for
60 minutes prevented the development of
precipitin lines C-I, C-IV, C-V and C-VI.
Exposure to 800 C for 60 minutes was followed
by the production of a less intense C-Il precipitin
line. No precipitin lines were formed if the
material was exposed to 1000 C for one minute
or more.
The Effects of pH Changes on Culture
Filtrates of C. immitis
Exposure of the culture filtrates to different
pH values influenced the numbers of precipitin
lines in some instances (Figures 3-5). Following
exposure to pH 4.0 or below, lines C-TV, C-V and
C-VT did not develop. C-I was less affected
(Figure 3). If exposures were prolonged for 24
hours, none of the lines were formed. Exposure to
pH values between 5.0 and 9.0 had little influence
on subsequent development of precipitin lines
(Figure 4). Line C-IV appeared to be less sharp
after exposure to pH 5.0 or 6.0; however, it still
developed when such pH values were maintained
for 24 hours. An interesting observation was the
development of a new line closest to the serum
well following treatment of the culture filtrate at
pH 6.0. This was confirmed several times. The
effects of higher values of pH are shown in Figure
5. A progressive diminution in the numbers of
lines was associated with increasing pH values.
After exposure to pH 10.0 for example, C-V and
C-VI did not develop. Line C-TV did not form
following exposure to pH 11.0. No lines formed
following exposure to pH 13.0.
The Effects of Enzymes on Culture Filtrates
of C. immitis
Pepsin appeared to be the only proteolytic
enzyme of those tested which had any influence
on the subsequent development of precipitin lines
(Figures 6 and 7). Since it was necessary to adjust
the culture filtrate to pH 3.5 for optimal
enzymatic activity of pepsin, a simultaneous con-
trol on the effect of this low pH was used (Figure
6). The results were identical and the effects
were attributed to pH rather than enzymatic
activity.
Neither lipase nor diastase appeared to have
any effect on the development of preeipitin lines
(Figure 7).
Precipitin Lines Formed by Various
Chemical Extracts of C. immitis
Precipitin lines were formed by all of the
extracts except those obtained using phenol or
formamide (Figures 8 and 9). The autolysate
produced a single line (Figure 8). The sharpest
and most abundant lines were produced by
extracts obtained with 1 M sodium chloride or
ethylene glycol and to a lesser extent with 30
per cent trichloracetic acid extract (Figure 9).
Results of precipitin tests and complement fixation titers of sera from patients with coccidioidomycosis
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Fin. 1. Effects of heat on production of pre-
cipitin lines by culture filtrates of C. immilis.
Center well contained antiserum, outer wells
culture filtrate: 1 and 4, untreated; 2, heated 60
mm at 60°C; 3, heated 60 mm at 80°C; 5, heated 1
mm at 100°C; 6 heated 5 mm at 100°C.
FIG. 2. Effects of heat on production of pre-
cipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells
culture filtrate: 1 and 4, untreated; 2, heated 30
mm at 100°C; 3, heated 60 mm at 100°C; 5, heated
120 mm at 100°C; 6, heated 15 mm at 150°C.
FIG. 3. Effects of p11 changes on production of
precipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells
culture filtrate: 1 and 4, untreated; 2, exposed to
pH 4.0; 3, exposed to pH 3.0; 5, exposed to pH
2.0; 6, exposed to pH 1.0.
FIG. 4. Effects of pH changes on production of
precipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells
culture filtrate: 1 and 4, untreated; 2, exposed to
pH 5.0; 3, exposed to pH 6.0; 5, exposed to pH
7.0; 6, exposed to pH 0.0.
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Fin. 5. Effects of pH changes on production of
precipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells
culture filtrate: 1 and 4 untreated; 2, exposed to
pH 10.0; 3, exposed to pH 11.0; 5, exposed to pH
12.0; 6, exposed to pH 130.FIG. 6. Effects of enzymes on production of
precipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells cul-
ture filtrate: 1, exposed to pH 3.5; 2, treated with
pepsin at pH 3.5; 3, exposed to pH 8.2; 4, treated
with trypsin at pH 8.2; 5, exposed to pH 5.3; 6,
treated with lysozyme at pH 5.3.
Fin. 7. Effects of enzymes on production of
precipitin lines by culture filtrates of C. immitis.
Center well contained antiserum, outer wells
culture filtrate: 1, 3 and 5, exposed to pH 7.0;
2, treated with diastase at pH 7.0; 4, treated with
papain at pH 7.0; 6, treated with lipase at pH 7.0.
Fin. 8. Production of precipitin lines by various
extracts of C. immitis. Center well contained anti-
serum, outer wells the following: 2, autolysate;
4, phenol extract of mycelia; 6, formamide extract
of mycelia; 1, 3 and 5 contained untreated culture
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FIG. 13. Behavior of six different sera in double
diffusion. Center well contained culture filtrates,
outer wells various antisera as follows: 1, R.E.J.;
2, A.L.A.; 3, M.H.; 4, T.J.B.; 5, F.J.M.; 6, H.
McK. G.
FIG. 9. Production of precipitin lines by various
extracts of C. immitis. Center well contained anti-
serum, outer wells the following: 2, ethylene glycol
extract of mycelia; 4, 1 M sodium chloride extract;
6, 30% trichloracetic acid extract; 1, 3 and 5
contained untreated culture filtrate for purposes
of comparison.
FIG. 10. Production of precipitin lines by culture
filtrates from different strains of C. immitis.
Center well contained antiserum, outer wells
culture filtrates from different strains of the
fungus.
FIG. 11. Production of precipitin lines by culture
filtrates from different strains of C. immitis.
Center well contained antiserum, outer wells
culture filtrates from different strains of the
fungus.
FIG. 12. Production of precipitin lines by ex-
tracts of different growth phases of C. immitis.
Center well contained antiserum, outer wells the
following: 1 and 4, mycelial culture filtrate; 2
and 5, extracts of spherules; 3 and 6, extracts of
arthrospores.
Production of Precipitin Lines by Culture
Filtrates of Different Strains of
C. immitis
Different precipitin lines were formed by
culture filtrates from different strains of the
organism (Figures 10 and 11). Precipitin line C-I
appeared to be produced by several strains
(Figure 10) and in others, C-Ill was prominent.
The development of "spurs" between certain of
the lines suggested the presence in the different
culture filtrates of antigens with partial identity.
Precipitin Lines Produced by the Various
Growth Phases of C. immitis
Differences were observed in the precipitin lines
formed by predominantly mycelial, arthrospore or
spherule-endospore phases of growth (Figure 12).
Distinct lines were produced by extracts from my-
celial and arthrospore phases but these were not
identical. No lines were obtained using spherule-
endospore extracts.
The sera behaved quite differently in diffusion
against strain Silveira culture filtrates. Thus, no
lines were obtained with two of the sera (R.E.J.
and A.L.A.). Most of the sera produced at least
two lines (M.H., T.J.B., G.L.E. and E.G.). Two
of the sera produced six sharp lines (H.McK.G.
and F.J.M.). These were the sera with the high-
est titers when examined by the standard com-
plement fixation test for C. immitis. A broad
opaque ring surrounded the center well when the
serum of highest complement fixation titer
(H.McK.G.) was employed, reducing its value
somewhat. The other serum with high titer
(F.J.M.) produced discrete precipitin lines.
DISCUSSION
The diversity of results obtained from attempts
to characterise the soluble antigens produced by
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of culture conditions and methods of extraction
and subsequent treatment. Differences have been
observed in complement fixation titers using
antigens from strains of C. immitis grown in
different media, with and without shaking (26).
The chemical constitution of an antigen has been
found to vary depending upon whether the fungus
is grown in deep culture or on the surface of the
medium (27). Finally, the effects of subsequent
treatment have been shown to modify antigenie
activity (28).
C. 'tmm'ttvs appears to produce many different
substances with antigenie potential. The double
diffusion procedure was employed for the purpose
of separating those soluble antigens capable of
forming precipitin lines and determining the
effects upon them of different physical and
chemical conditions. The different lines are
generally attributed to preeipitations resulting
from antigen-antibody reactions. The relation-
ships of these lines to the results obtained in
standard precipitin and complement fixation
tests as well as the stage of the disease are
currently under investigation. ft is recognized
that differences in precipitin lines can result
from a variety of factors leading to misinterpreta-
tions. Efforts were made to minimize such
variations by the use of adequate controls
wherever possible, however, they cannot be ruled
out completely.
The fungus used as a source of antigens may be
of considerable importance, as these results
suggest that antigenie differences may exist
between strains. Some of the antigens were
common to all of the strains examined. Others
appeared to possess only partial identity and
some were unique to certain strains. The pos-
sibility of antigenic variation has been con-
sidered (12). Smith et at. (12) in the preparation
of coccidioidin, for cutaneous tests, for example,
use many strains from a diversity of sources for
the purpose of providing maximal security for
antigenie "coverage". Autogenous eoecidioidins,
however, were no more effective than stock
preparations in evoking cutaneous reactions.
They concluded that antigenic strain variations
were unusual but that the possibility existed.
The soluble antigens have been considered to
be released to the culture medium by autolysis
(15, 28, 29). The presence or absence of different
lines could reflect differences in such factors as
rates of growth or cell wall permeabilities, rather
than strain specificities in antigen production.
It was possible to obtain six preeipitin lines
with two of the sera and culture ifitrates from the
Silveira strain. These were denoted C-I through
C-VI, beginning with the liaes closest to the
serum wells. The antigens which were responsible
for the production of C-I, C-IV, C-V and C-VI
were most thermolabile. Following exposure of
culture ifitrates to 600 C for 60 minutes, these
lines did not develop. The appearance of line
C-Il was affected by exposure of the culture
filtrate to 80° C. More drastic heat treatment
prevented the development of any lines. In this
connection, it is interesting to note the expe-
riences of other investigators. The complement
fixing activity of lysates of C. immitiswas reduced
by exposure to 56° C for 30 minutes and com-
pletely destroyed by heating to 1000 C for 10
minutes (28). The coccidioidin which is employed
as the skin test antigen is very resistant to the
effects of heat and little reduction in potency
occurs even on heating to 250° C for 10 minutes
(12). The role played by these antigens in
eliciting cutaneous reactions in sensitized subjects
and their precise nature requires further in-
vestigation.
Lines C-IV, C-V and C-VI failed to develop
following exposure to low pH. Whether C-I was
also affected could not be conclusively es-
tablished. It is interesting to note that the anti-
gens responsible for C-Il and C-Ill forming were
among those most stable to treatment at low pH
and that they were also the most thermostable.
The reason for the appearance of a new precipitin
line following treatment of the culture filtrate at
pH 5.0 is open to speculation. One interpretation
is that partial degradation of a larger molecule,
possibly itself an antigen, had occurred, resulting
in an antigen of lower molecular weight and,
therefore, able to migrate more rapidly. It is
difficult to understand why this would occur
under such mild conditions, however. The
differences in the formation of lines following
exposure of culture filtrates to heat or changes in
pH probably reflects fundamental differences of a
chemical nature.
The experiments with the various enzymes
failed to disclose any information concerning the
chemical natures of the antigens. None of those
investigated had any effect, except pepsin, and
this was considered to be due to the p11 adjust-
ment. Evidence from orcinol and ninhydrin
reactions suggest that both peptide chains and
polysaceharides are present in some of the anti-
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gens, maybe together in glycoproteins. Enzymes
would be expected to have some effect, there-
fore. It is conceivable that they hydrolyzed
portions of the antigens which were not concerned
with immunological activity, although there
were no apparent differences between the lines
produced by culture ifitrates which were treated
and those which were not. The lines in adjacent
wells showed continuity, which is regarded as
evidence for identity, and no differences in rates
of migration could be detected. Bonilla-Soto
et at. (21) reported that Alternaria antigens
were likewise unaffected by a varictr of enzymes.
The effects of other enzymes arc currently being
studied.
Precipitin lines were not obtained using
formamide extracts, suggesting that no pro-
teinaceous antigens capable of producing
precipitin lines had been obtained by this
procedure. Neither was it possible to obtain lines
using phenol extracts. The autolysate produced
a single line. The extracts most effective in
producing precipitin lines were those obtained
using 30 per cent trichloracctic acid, 1 M sodium
chloride solution and ethylene glycol. The anti-
genie substances obtained with these solvents
produced different precipitin lines except for one
which was common to both 1 M sodium chloride
solution and ethylene glycol extracts. Ethylene
glycol extracts of Trichophyton have shown to be
glycoprotein in nature (30, 31). The detailed
chemical constitution of the ethylene glycol
extract from C. immiti.s has not been com-
pleted; however, carbohydrate was demonstrated
to be present by testing with orcinol and with
anthrone reagents, and amino acids by testing
with ninhydrin. The inability of spherule extracts
to form precipitin lines was most likely due to the
procedure adopted in theft production involving
many transfers to fresh medium, rather than any
lack of antigenic nature of the organism in this
phase of growth. The production of precipitin
lines by extracts of arthrosporcs may also require
further investigation since they were not identical
with any of the lines obtained with myceliaJ
extracts.
hi general, the number and intensity of
precipitin lines showed an apparent correlation
with titers obtained by the standard complement
fixation test. No lines could be obtained with
those sera of low titer, such as 2 + at 1:2 and
4 + at 1:4. Multiple lines were formed by sera
of high titer and the precise significance of these
awaits more detailed study. The possibility of
employing this procedure in diagnosing coc-
cidioidomycosis has certain possibilities.
SUMMARY
Soluble antigens have been extracted from
several strains and growth phases of Coccidioides
immitis, employing a number of different pro-
cedures. They were examined by the double
diffusion technic against scm of patients with
coccidioidomycosis. The effects of heat, changes
of pH and various enzymes were investigated.
The results indicate that the fungus con-
tains several different soluble antigens capable
of forming precipitates with sera with high
complement fixation titers. Evidence was ob-
tained which indicated antigenic differences
between the various strains and different growth
phases of the organism. High temperatures and
extreme changes of pH influenced the formation
of precipitia lines; those enzymes tested had no
apparent effect.
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